Structure-function analysis of protein complexes involved in the molecular architecture of juxtaparanodal regions of myelinated fibers.
Demyelinating disorders, including multiple sclerosis (MS), are common causes of neurological disability. One critical step towards the management and therapy of demyelinating diseases is to understand the basic functions of myelinating glia and their relationship with axons. Axons and myelinating glia, oligodendrocytes in the central (CNS) and Schwann cells in the peripheral (PNS) nervous systems, reciprocally influence each other's development and trophism. These interactions are critical for the formation of distinct axonal domains in myelinated fibers that ensure the rapid propagation of action potentials. Macromolecular complexes mediating axo-glial interactions in these domains have been identified, consisting of members of the immunoglobulin superfamily (IgSF) of adhesion molecules and the neurexin/NCP superfamily as well as other proteins. We have investigated the molecular details of axo-glial interactions in the juxtaparanodal region of myelinated fibers by utilizing domain-specific GFP constructs and immunoprecipitation assays on transfected cells. We have shown that the immunoglobulin domains of the IgSF member TAG-1/Cnt-2 are necessary and sufficient for the direct, cis interaction of this protein with Caspr2 and potassium channels.